2 8heets—Sheot 1.

4. 1. ROBERTS.
HORSESHOE MACHINES.

0. 195‘,232, Patented Sept.18,18_77.

N 1=

%llllll-—zlﬁ

7/

f’gf 2 ‘N\Illlml\\'l
G

—

2

W -
nij
(G
\\\\‘@

e o . e §
= ni—a\= A=
/A== e A
— 7 o_ 0= \OoL} i
= A 1 § |3
—~— © |§‘
T "
: T |
o TH

e
- O
PN
0}
]
1L

_______

N.PETERS, FHOTO-LITHOGRAPHER, WASHINGTON, D, C.




' 2 Sheets—Sheet 2.
A.J. ROBERTS.
"HORSESHOE MACHEINES. .

No. 195,232, B Patented Sept.18, 1877.

AN S0

unu!Z/// .

0 L Y2777 111//
i
/
] ,
N
3
W
v
4
Y
\
\
; '\

V/////:

%%mﬁ SS—— 5;7%2?%4/,

N.PETERS, PHDTO~LITHOGRAPN€R WASHINGTON, D. C.




U;NITED STATES

PATENT OFFICE,

ANDREW J. ROBERTS, OF BOSTON ASSIGNOR TO HIMSELF AND MATHER E.

HAWES,

OF SOMERVILLE MASSACHUSETTS.
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Specification fo;mmg part of Letters Patent No. 195,23%

o dated September 18, 1877 ; application filed

December 26, 1876

To all whom it may concern:

Be it known that I, A. J, ROBERTS, of
Boston, in the county of Suffolk and State of
Massachusetts, haveinvented certain new and
useful Improvements in Machines for Making
Horseshoes, of which the followingis a speci-
fication:

The present invention relates to that class
of horsesboe-machines in which the bar or
blank from which the shoe is to be made is
first bent about a former, of suitable shape,
by foreing the bar and said former through a
throat, and is then, and while on said former,
plessed on its outer edge orside by side form
ers of suitable shape. -

The ‘invention consists in many novel ar-
rangements of' the parts making up such a
machine, and in the combination of other
parts therewith, whereby shoes can be made
in a most expedltlous, economical, and effect-

ive manner, and complete in one operation of

the machme, all of which will most fullv ap-
pear in the deseription hereinafter glven ref-
erence being had to the accompanying plates
of drawings.

In Plate 1, Figure 1 is a plan view; Fig. 2,

a side view, and Fig. 11 a detail view. In’

Plate 2, I‘]g 3 is a transverse vertical section
on line X Y, Fig. 1. Fig. 4is atransverse
vertical bectlon on line A B, Ifig: 2; Figs. 5,
6,7, 8,9,and 10,views 1n detcul
In the drawuws, A represents a bed or
platform, which supports a table, C, having
open ends B B/ and a central longitudinal
slot, D. This slot D of table C has ways aon
each side, which support a’ horizontal plate,
E, arranged to travel forward and back on
said ways, moving under a cross-piece, I,
whiech is secured to the top of the table C.
~ Gis acarved standard, which is fixed and
supported on cross piece I, and carries in its
ear pieces or bearings I I a head-block, J,
which is arranged to move up and down
through said ear-pieces I I/, and at its lower
end is adapted to receive a holder, m, for the
punches, hereinafter referred to, which are to
punch the crease and nail-holes of the horse-
shoes formed in the machines.

H H are two levers, which are arranged
similarly, one on each side of the curved stand-
ard G, to swing in vertical planes, each on a
fulerum, ¢, of said standard G.

These levers H H, at one end, are hung on
pivots d of the vertical rod J, and at the
other end they are hung to a common vertical
toggle-lever frame, K K/, which frame extends
through the slot D of the table C, and has its
lower arms K’ pivoted to the bed A, which is
suitably slotted to allow said arms X’ to
swing on said pivots as desired.

L is a horizontal rod, hung at one end to
the elbow or knee joint of the toggle-lever
frame K K’, and at the other end .to the up-
per end of thele\ er M, which,in turn, is hung
on a fuleram of the bed A, a,nd is arranged
to be acted upon through its friction-roller 9
by the cam-slot N of a shaft, O, horizontally
and longitudinally arranged on the bed A to
turn in suitable bearings thereof, and by gear- -
wheels I/ I/ to be drlven in any suitable
manner.

This cam-slot N is shaped to swing the le-
ver M on its fulerum forward and backward,
once for each revolution of the shaft O, and
during one-quarter of such revolution, and at
all other times, to hold the said lever sta-
tionary.

This forward and backward swing of the
lever M operates through the connecting-rod
L on the toggle-lever frame K K/, and through
it and the levers H H on the head-block J,
and gives to said head-block an up-and-down
movement through its bearings I T

R is a vertical lever, which at one end is
hung on a fulerum of the bed A, and at the
other end-is pivoted to the horizontal sliding
plate B, hereinbefore referred to, of the table
C, and between its two ends it is arranged to
be acted upon through its friction-roller & by
the cam-groove Q of the driving-shaft O.

This cam Q is shaped to swing the lever R
on its fulerum in each revolutiou of the shaft
O, once forward and once backward, and for
said movements to be made each in an eighth
part of the revolution of the shatt, and also
to hold the said lever twice statlonary between
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and after said movements, once for one-quar-
ter and once for one-half of the revolution of
the shaft.

This forward and backward swing of the
lever R slides the horizontal plate E forward
and backward on its gnideways a of the table
C, and throungh it operates the side formers
U of the machine, which are to be now de-
seribed, and their connection with it.

8 8 are two horizontal rods, both pivoted
at one end to the sliding plate E, one on each
side of the curved standard G, and at the
other end each to a similar horizontal eurved
lever T, each of which levers T turns on a
falerum of the table C and carries a former,
U, which formers, at their peripheries or edges
at, are shaped to entirely encircle the onter
edge or side of the horseshoe, such as the ma-
chine is to make, and to come together at the
straight part b* of their edges a*—that is, at
the toe of the shoe.

The formers U are to be attached to their
carrying-levers T by a screw or otherwise, 8o
as to be readily attached and detached, if de-
sired, to replace them with the same or other
sizes and shapes, and they are disposed ou
their carrying-levers T, and said earrying-le-
vers are disposed relatively to each other and
to the axial line of the vertically-traveling
head-block J, which carries the nail-hole and
crease punches, as has been before stated, for
the curved edges of the formers U, and nail-
hole and crease punches to act in proper re-
lation to each other, and to the proper forma-
tion of a horseshoe, as will hereinafter more
fully appear.

The formers U are operated, as before
stated, by the cam @ of driving-shaft O, and
this operation consists in swinging them to-
ward and away from the axial line of the ver-
tical punch-carrier or head-block J, and in
holding them for one-half of a revolution of
the shaft O in their forward position, and for
one-quarter of a revolution of said shaft in
their backward position. ,

V is a vertical lever, which, at one end, is
hung on a fulecrum of the bed A, and at the
other end is hung on one end of a horizontal
arm, W, which, at its other end, is hung to the
ander side of a block, X/, arranged for a for-
ward and backward movement on a horizon-
tal frame, Y, which is suitably supported by
the table C in front of the vertical punch:car-
rier or head-block, J, and for said travel of
the block X’ to be in the direction of the
length of the table and toward and away from
the axial line of said punch-earrier or head-
block J. This lever V, between its ends, hung
as above deseribed, is acted upon through its
friction-roller p, by the cam-groove P of the
driving - shaft O, and this cam - groove P is
shaped to swing the lever V on its fulecrum
forward and backward once for each revolu-
tion of the shaft O, and during three-quarters
of such revolution, and to hold the said lever

stationary for the remaining quarter, and thus,

through the connecting-rod W, to slide the
block X’ toward and away from the axial line
of the vertical punch-carrier or head-block J,
and to hold it in its forward position during
one-quarter of the revolution of the driving-
shaft O.

- X is the former for the inner periphery or
contounr of a horseshoe. This former X is car-
ried by the slide-block X/, and it is located
thereon, so that in the above-described move-
ment of the slide-block X’ toward the vertical
punch-ecarrier or head - block J, and in the
above-described rest of said block in its for-
ward position, it will travel over and lie upon
the upper surface of the table C, and have
its contour or edge ¢!, which gives the in-
ner contour or shape to the horseshoe, in
proper position relative to the shaping-edges
of the side formers and the punches of the ver-
tically-arranged carrier or head-block J. This
former X has a flange, @*, which projects from
the upper contour or shaping -edge ¢* into a
position to rest upon the upper surface of the
horseshoe being made in the operation of this
machine, and which, on its under face, is
shaped to press and form, as may be desired,
the upper surface of the horseshoe. This pro-
jecting flange d* of the former X is plainly
shown in Fig. 8; also its contour in Fig. 7,
and the inward-curving sides or edges f* from
the former proper back toward its carrying-
block X', |

r 1/ are two vertical rollers located on the
table C, in a position for the former X to pass
between them. These rollers » v’ are flanged
at their upper ends, and together they make a
throat through which the former X passes in
its forward and backward travel; and in the
operation of this machine, as will hereinafter
more fully appear, they act to bend ihe bar
from which the horseshoe is to be made about
the former X as such former passes inward
and toward the side formers U U and the ver-
tical axial line of the head-block J, which car-
ries the nail-hole and crease punches.

7 7! are two levers, each hung to swing in
a vertical plane on a fulerum of the frame Y,
and one on each side thereof. These two levers
are operated upon, at one end; through frie-
tion-rolls there located, by similar curved cam
slots or grooves % of the slide-block X, which
carries the former X, and, at their other ends,
the one lever, Z, is formed with jaws g* of
suitable shape in cross-section to receive and
grasp the bar from which a horseshoe is to be
made; and the other lever, Z/, is formed with
a cutting-edge, #, (see Fig. 9,) suitable to cut
the bar which is fed into the machine into
lengths for making horseshoes.

The shape of the cam-slots k & is such as to
swing the levers Z Z’in a vertical plane si-
multaneously, lowering their jaws ¢* and cut-
ting-edge ¢, in the outward travel of the
tormer X, from the side formers U U, and rais-
ing them, in the inward travel of said former
X, toward said side formers U U.
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A’ is a block loeated outside of the cutting-
lever Z/, and there supported on a stationary
frame-work, G, in position for it and the cut-
ting-edge 7* of the cutting-lever Z’ to act in
conjunction,like shears, in cutting the iron bar
from which horseshoes are to be made into
lengths. :

k*is an opening in block A’. (See Fig. 3.)
Through this opening %*the iron bar from

which horseshoes are to be made is fed, and-

the opening is disposed, together with the
feed mechanism of the iron bar, so as to lay
the bar, by the operation of its feed, across
the line of travel of the former X, and in a
plane above it, and at the same time place the

bar in the holding-jaws ¢* of the lever Z, which -

lever Z, at that time, is in position to receiveit.

The feeding mechanism of the iron bar or
blank is as follows:

D/ is a slide-block, arranged to be moved
horizontally in a suitable guideway of the
frame-work G/, forward to and backward from
the opening &*, through said cutting-oft block
AI

E/ is a spring-pawl hung on the upright wall
of the slide-block I, with its engaging end
toward the block A/,

I’ is a horizontal connecting-rod hung at
one end to the under side of the feed slide-
block D/, and at the other end to the upper
end of a vertical lever, H’, which is hung at
its lower end upon a fulecrum of the bed A,
and between its two ends is operated upon
through its frietion-roller ¢, by the cam-groove
J’/, formed in the face of a disk, J%, of the
driving-shaft O.

This cam-groove J’ is shaped for the lever
H’ to be swung forward and backward once
for each revolution of the driving-shaft O, and
daring one half of the revolution, and to be
‘held stationary during the other half of the
same revolution, and thus, through the con-
necting-rod F’, the feed slide -block D’ for the
iron bar is moved toward and away from the
cutting-off bloek A’, and, from the disposition
of said cam on the shaft O, held at rest in its
position away from the block A’ for one-half
of each revolution of the shaft.

The holder m for the nail-hole and crease
punches is placed by its socket end (see Fig.
10) over the lower end of the vertically-mov-
ing head-block J, and is there secured by a
set-serew or holt, or in any other proper man-
ner.

m' is a die, having beveled projections and
prongs #. The projections are of suitable
shape to wmake or punch the crease in the
horseshoe, and the prongs are of suitable
shape and length, relatively to said projec-
tions, to punch holes through the thickness of
- the horseshoe to receive the nails by which
the shoe is to be fastened to a horse’s hoof,
and all the projections and prongs are in the
same line about the die, which is a line of carve
corresponding snbstantially to the curved out-

line of a horseshoe, and for the crease and nail-

holes to be made in the shoe near the outer
edge.

This die m’is fastened about the holder m
by an encircling band or yoke, #, secured by
a cross-bar, w, and screw-nuts w’, and the
lower or under face of the holder, within the
beveled crease and nail-hole punehing projee-:
tions -and prongs, is sitnated in relation to
said punches to press on the upper side of the
former X, when such former is in its position
within the side formers U U, and thus to bear
and to hold its projecting fange d* firmly
down upon the upper face of the shoe which
is inside of said punching projections.

v is a pin fastened to the inner face of the
bar-holding lever Z, (see Fig.1,) and in a posi-
tion to knock the horseshoe, formed on the
former X, off of it in the backward movement
of said lever, as will hereinafter appear.

With the several cams N P Q J/ properly
disposed in relation to each other and to the
revolution of the driving-shaft O, and with
the feed-block D’ for the rolled bar just about
moving forward, the use and operation of the
several parts of the machine above described
are as follows: First place the rolled bar from
which the shoes are to be made on the feed-
block D/, under its pawl B/ and against its
raised back, and set the end of the bar in the
opening of the cutting-block A/, and even
with its inner or cutting face. Now, turn the
driving-shaft in the proper direction, and in
the revolution of such shaft first the rolled
bar, placed as described, is fed by the pawl
B’ of its feed-block under the cutting-edge ¢
of the cutting-lever Z/, across ‘and above the
plane of travel of the former X into the hold-
ing jaws ¢* of the lever Z; second, the rolled
bar so fed is then cut off by the cutting-lever
Z', and also, by such lever and the jaw-lever
Z, pressed down into the plane of travel of
the former X and to a rest on the upper face
of the frame Y, just in front and across the
throat of the rollers » #/ and the opening j in
the frame Y ; third, the said cut-off piece of
the rolled bar is then carried forward by the
former X through the throat of the rollers »
v/, and by these rollers it is bent about the
contour and under the flange of the said
former, and carried by said former X into
position under the head-block J, which car-
ries the punching and pressing die m, and
within the side formers U U for the then aec-
tion of such punching and pressing die and
said side formers.

After this action of the punching and press-
ing die and side formers, they are withdrawn,

‘leaving the shoe on the former X, which then

carries it out of said side formers U, and from
which former X it is knocked off by -the
knocker-pin of the jaw-lever Z,and discharged
through the opening j before referred to, and
which is snitably located therefor.

While a piece of the rolled bar, cut off, as
stated, is being operated upomn, as above de-
seribed, the feed-block for the rolled bar is
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earried: back to its.first. position, and: as- its:
pawl E’ does not then act on the bar, the-bar
is: left in:the forward position to which it had
been previously fed:aud cut off—tbat is, with:
its-forward: end flush; or praetically so, with.
the inner:face of the cutting-block A/, ‘and:

said feed-block remains in its said backward: ‘;

position until: its eperating.cam. again -moves

it forward, when.it again earries forward and.|
places the rolled bar, as has- been: described;: |:

for being again: cut: off,.and the piece then so.
cut off bent, and otherwise operated upon:by
the former X, rollers.» /, punch:and pressing:
die-m, side formers U U, and: knocker:off v,
as-has been deseribed,, (md so-on as long-as
the-driving-shaft is tumed and: the feeding:
bloek properly supplied WIth the.rolled bar or:
iron.

The forward-feed .and: placing of: the:rolled:
bar:into :position to be-cut-and pressed down,
as above-:stated.. oceur in proper time:for the
after movements of. the leversZ %/, which cut:
and press-the. bar .down, and also, oceurs in

such relation- to. the: then. outward travel: of:
the former X from the - side formers. U U and.
punching and pressing die m, by whiek travel.

of said formey X. said. levers. are operated,
that:the former X will have.been: carried from
under the-rolled. bar, and:will: have. had- the
shoe which: was: previously formed: about it
knocked from it by the knocker-pin o of the
- jaw-lever Z.

The punching and pressing die # -and:side
formers- U U are moved.toward each: other
after. the former X has: come into. position
within their: plane of ‘operation, and they
move away from each other just. prior to the
outward travel of the former X, and in. time
to féee the shoe to be carried out by said form-
er X.

Prom the description which has been.given
of my improved wmachine, it. is plain that a
bar is always ready.to be taken by the former
X, and without any interruption in the opera-
tion of the machine. Again, that the shoe:is
pressed or swaged af once on all sides, on top,
and bottom between the under face of the
flange d* of the former X and the upper face
of the table €, and on its.outer and inner
edges-between the side formers.U and the con-
tour of the former X and, again, that the
crease:and nail-holes are.made:in: the shoe, and
that, in fact, in a single machine, and: by one
coinplete operation: thereof, a .complete, and
perfect shoe, pressed, creased, and.pnnched,
is produced.

o are screws in the lower end of the.die-

holder m, the'heads.of which make the bearing-

for the upper end of the die m/, and thus, by
a proper setting: of them into or out of the
said holder, enable the:position of the die m/—
that is, of its creasing and punching edge—
to be changed.as-may be desired; or,in other
words, raised or lowered relatively to its work
on: the shoe.

g are channels or grooves on outer side of

:die-head m; and- between:it.and the:inner np-
right.face of-the die-plate.: - These: grooves al-
-low waterto beiintroduced and passed between
‘the die m! and its head:m; 50 a8 to. cool-off the.
‘die-from time to:time, or continnously, in the
.operation .of the machine..

Having thus described my invention, what:
T claim; and: desire: to'secure. by Letters Pat-
ent, is——

1. In a horseshoe-machine, the combination
lof: the: transverse:feeder: D/, the longitudinal
‘former X, rollers » v/, the osclllatmg trans-
verse. formers U,,andi pressing.- die m, all
‘combined and operating substantially as: de:
‘seribed.

2. Levers:Z.:Z/, pivoted to: the guide-frame
Y of former:X,.and. formed in’ their forward
ends, respectively, with. jaws and.-with a.cuat-
‘ter, in combination with the:cam kof the trav-
eling. former: X, substantially as-and for- the

‘purposes:herein:set forths.

3. In:ahorseshoe-machine;a transversefeed- -
er having :a: pivoted. pawl or other: suitable
bar-holder, and arranged to travel on a frame,
G, having a cut-off bloek, Af, in combination
with: a-former, X, frame-Y, and: levers Z Z/,
all: arranged and operating substantially as
specified, and. for the.purpose deseribed.

4. In.a horseshoe-machine;a rotating shaft,
O, provided. with cams J,. P, Q, and N, in eom-
bination with the. several mechanical devices
described connecting said cams with the feeder
D!, formers. XU, and: pressing-die m, all ar-
ranged and.operatingsubstantially as and for
the purpose.described.

5. In a horseshoe-machine, the pressing-die
m, having a:secket to receive the head-block
J, and recessed and curved on its front and
sides:to.receive a:die, and formed on its sides
with vertical: grooves or channels ¢ for the
introduetion of water to the: bottom of the die,
substantially as:-described, and for the pur-
poses specified.

v6. The die: m/, curved .in the. contour of a
horseshoe;. and: formed- on: its: bottom with
flanges. and proungs, to--form. the  grooves
and nail - holes. of' the-shee, and having a
curved yoke, x, with screw ends, which extend
through a cross-bar; w, and: are secured to it
by: serew-nuts- w', all substantially as herem
set forth.

7. The die-holder m, provided with. a Sultd-
ble die, arranged.-and operating as described,
in combination with the formers U X, rollers
r-r!, levers- 7.7/, and .feeder 1), all arranged
and- operating.:substantially as specified, and
for. the purposes-herein set forth,

8.. The -adjusting-serews. o of -die-holder m,
for: the: purpose: specified, in. combination
with. the: punching:and  creasing. die m/, se-
cared about the holder m; substantially as de-
seribed:

9. The: projecting flange d* of the former
X, in combination: with the pressing-face of
the die-holder m, substantially as-described,
for the purpose: specified.
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- 10. The guide %* for the horseshoe-bar in
its feed to the machine, which guide is ar-
ranged to guide the bar across and in a hori-
zontal plane so different from the horizontal
plane in which the longitudinal former X
_travels that the feed of said bar can occur
while the said former is moving, and without
interference therewith, in combination with
mechanism, substantially such as herein de-
scribed, which is arranged to receive the said
bar, when fed as aforesaid, and to carry it

into the horizontal plane of movement of the
longitudinal former X, all substantially as and
for the purpose specified.

In testimony whereof I have signed my name
to this specification in the presence of two
subscribing witnesses.

ANDREW J. ROBERTS.

Witnesses:
SAmL. M. BARTON,
CARRoLL D. WRIGHT.




